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(54) Title: METHOD FOR QUAKnTATTVELY DETECTING ANTIGEN 

(S4) ^m(D^^i Sy.mo>mAt^»ti\:^^ 

(57) Abstract: A mefliod for quantitatively detecting an antigen which involves: the first step of providing an isoelectrically ho- 
mogenized Fab' antibody having an amino acid sequence containing a charged amino acid residue added thereto, being labeled vn'th 
a fluorescent chromophore and being capable of forming an immunocomplex whh an antigen contained in a sample to be anal3md; 
the second step of mixing this isoelectrically homogenized Fab' antibody with the sample containing the above-mentioned antigen to 
thereby give a mixture containing the above-mentioned immunocomplex; the third step of clectrophoresing this mixture in a carrier 
to thereby separate the mixture; ^e fourth step of irradiating the mixture separated in the third step with light capable of exciting 
the above-mentioned fluorescent diromosome to thereby make the immtmocomplex to fluoresce; and the fifth step of detecting this 
fluorescence. 
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iz^^n^mmii ^m§.^i^^m^t s mmj^i^-it Fab' mi*^^m^ ^ tc mm 

So 

m^hm\.<tii-ox\.^h^x^^o ^<t>p^. mukt.m}m}^zmm^nx6^m^n 
(D^X'fftjLo^^if^v-nn^m^ti^^m^ti. WL&rj^^mmnx 
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^^m.mt vxmmr^m.i^t^m^^-^^mm'^i^^m^^-^x. m^i^^^ 

rtaty-ib. tn.m(D^< ttn.mt^ >^^iPMiJ^ibti:-oX^^. ^>^^^n(DN^ 

-±. B^^^b^^s 1 9 8 7). Ts.ym^mmvx§^m^m^m^it-^^-^ 
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-C#^c^/^^■&*s^feSo CI^^^*^ ^N-f K— v^aicDtQ^i^fid^isj-^fe^y ^ d- 

10 •:^;i'}jT;f$^'efeoT^<. ^H/^Jb^'iJ'-f L^iS— i:=&'?)^V^microheterogeneityi:D? 
IJiX^]ilgldS^lJ'2)*»^T^i> (Bouman H et al. Z Immunitatsforsch Exp 
Klin Immunol. 1975 Oct; 150(4): 370-7) „ 

CCDia^fe^m^^^iS— OMBi: UTtt. ^^^f^i^no^mT^ K-fb (Robinso 
n ABe>, Proc Natl Acad Sci USA. 1970 Jiil;66(3):753-7). N^fej^^tTD 
15 ^)\/^ 5:;l"fb (Stott DI^, Biochem J 1972 Aug;128(5):1221-7 )s i^^^Dft 

AP (Cohenford MA^>, Immunol Commun 1983;12(2):189-200). ^ 

(Pillai Se». Proc Natl Acad Sci U S A 1987 Nov;84(21):7654-8) 

diiA^fe-So z.ix\±. ±M©<i:a{::x ttMi5J;trjAf*:®l?5#i: ti^^i^cD^i^- 
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if S L < >Ec i ^ i: I ^ d d 3bs t? § o 

mnf^i^i^~tjimi^^m^^xin.m^Mme<3iz^tiiir^:^^ti.xit. shimur 

a K:teJ;tl^ Karger BLCD:&^fe*s^ ^tlT V^ 5 (Anal Chem 1994 Jan 1;66(1): 

9-i5x ^tcit^mw-s-s 0 6 1 8 2^&n^m )o cnt)®3tiS)icF?a^cD;5F^ 
gGjjt^: (EISA) ^^i^j^'^m^mmm (^ri->) {zj:tito®fL. 

F (ab') 2in<* (E8B) S:^^-r2>o C p< ^l^:*; r h 5. 
il7C^JT-MSLT3 0CDai^i;x;U7'f h-^^ (S-Si^-g-) <feil7cb. Fab 
' (laSOo dCDFab' taf^^^Yb b-rSl?&l4^:?t--;i/S (SH 

•^^-ar^ ([2i8E)o mtbtitim.%mm.Y a.h* iK{^^m\^^-cmm^Mmkm^ 
ffi^s mm,}^t^i^-tt.m.itmws.F a.h' m,^^^Wim.wb^^WL^\ii!i-t (hsf) 

o BKOmUfc^ffii^AsiS-^M^IifglFab' ta<*:<fetn:l^i:lj^^^-arm^?3ci!j& 
ffV^ffi&je^T'^b:'c^^$:«fJ^-r5 (0 8G)„ 

15 

\yti^l,tSit^^. ±HB®Shimura Karger BL©:S:S^i(3§g^cD7^V^tZ J; 

t)^m;^m^aci&$:^Tai^^{3^,H^Ttt. ^mJi^AstH-^ F a b ' 

5o 
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5 rUtt^. :*:|BH^{i. MM^T K >^mn^^^t5T K ^mwimfiHim^ti. ^ 

ab' mi^t. mi^inM^'^tsmnd^mmunt^m^v. mmi^&^^i^^'^ 

^9tm(Dtn.m(D^&i^^m:^^iz^^^xtA. mt&Ts,ymmntK mn'&mm)^ 
15 i9— -fbFab* tfii^(Dhm(Dc^mzmm-r ^ izi^m^^ttxi^^ z ttm^ 
mtmrn^m^mtK mt'dmms^m-itF ah' tn.i^<DciiimmcDc^ 
mizmmt^TK y mm.mz:joi^ ^hmt<D^^izm-^\^tj:\,\i^yt.y^^ >^»tc 

^mmiz^i)mM^ti^:ittmm uv^o 

^fe> HufB^mi^:^— fbFab' IrLf*:*^^ Fab* mi*©VH^J^. CHl^ 

:tej:t;f^cH l^^®c*^{cK^^g!ULmi:®i^^{3M#b^cv^i^y^v^1'> 
^»<&#tfT5:y^@^^|J^fez^-^'^5Fd^^g^E^&«fit1-5lgl®xim^. HU 

25 I2F dm^t^S^^C:feV^T> BugaCH KS^^T^y^aS<£zI-K 
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i3m 5 (DJimx-m^titimmf^m-it Fab' iKmzfi\:f :b'Lmt<D^^{zm-^ 
i^tjii.^i^xy'^ >mmiz^miftm^m^f^^^'^?>m6(DJzmt^^ts:^miz^ 

^?>tc. BulB^a^^KF—fbFab' lai*:**. Fab' VHMM> CHI 

15 mm.. ^jimcHimm(7)CMi^^zm^vhmt<D^^izm-^i.tj:i^i^xy^^ 

«af3FdlIiH5^tZ:t3VNT. buIB C H 1 T ^ h*a^^T 5: y ^^fi^n- 

20 suHBFab' L^<&3- h'-r § Lmite^^^fi^r^ll 3 ©x^ 

25 t4{t#e$C'^^Fab' JrCf*:^^itG^^-em^«^JT$Kte^L. ff^titffeKtel^ 
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mi'imm.j^i^-^tF sih' m^ffi. Fab' iKi^iDv nrnt^. cHifi 
10 ite^h^^^Rjtfejfet^i^-c^ifS^-fr. Fab' tfii:^^mm^^^m^m2cojL 

^^^S^r^tfT-^y^BB^JAsiB^K-rSJi^tce&^L. R-o, Hui5Fab' ifii^ 

15 , K-rs:3 K>{3gBfa:#Me5^M^-a-T. i^«i4ft#a$t^ f a b * mf^^^ite^ 

20 ^nfc. -fb F a b ' JjT;<*:$:f#-?>^ 4 OXg fijIB^ 4 (DXfi-ef# 

nfe^m;i^.i&-'fbF ab' tn:#:tC45(t ^ LIIiicDJ^^tlii^- L5&:V^i/:^7^'f >^ 
SlC:^M^Hfe^*iSg^^-a-Sm5 OXSi:$:^tf;^^lC<t ^3i!iJ^$tLfc^fe)OT' 
HulB^m;^!^— fbFab' Jn;i*^As> ^KDFab' lAf*:© C H 1 
S^^tf7'5;y^SE?y^n- K^^CH lite^i:. i^^ia)Fab' i5i<*:®C 
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^2®F a b ' JrC<*:cDVLM^^=i— h'-T -5 V LiS^^^ ^t^fS^ 4 ©Xgh 
^ ffiBite^Sfitx BuiBCLatiE^. HfiiBVH3te^*>'J:UfHul2VL3g{5^&^ 

gjf^Fab' mi^^mm^^t:. mn^cLmi^<DCMmzmmvx^niiT5.y 

iO;i-r. S?j|3^«;i^±S— fbF ab' |g 1 F a b * Cxi*® C H 1 flt^ 

S^^t?7'^y^BB5iJ^Z3~K-r5CH liEfe^i:. I^MlCDFab' lJti*:CDC 
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si:^ B0iB3te^wfM-> sfjfe^Sfm*4f^#c Liters Bui3VHige^^.tvBugg 

^^xfcs M;^t£j— fbFab' in;i*^f#^^ 7 ©X^h. 8513^ 7 ©X^T-ft-f. 
nfc^Sj^jg-'fbFab' lai*:lc*J{ti>LMi:®/g^tcM#L^VNi^;^5^'f >^ 

15 ^SC^ids^t?^ Ll^o 

ia2A{i. ^fl^^J^—fbFab* m5^3^ite^®«lJ5!6iaT'$>So 
20 EI2Btt. ^«;^t9~<b F a b ' l5i;i*:^3Siie^As^A^ tlfcpCANTAB5E 

^3tt. fiJtiS^rff o•r^^^&^^^^7tfc h 7';U7 r 1 T >^ h V :ri>> F a b ' ^TL 

25 ia4{i. E&'^^ff ofejat h T )Vy t 1 T >^ h V > F ah' ifii^ (K 

-N 1 6 2Da5j^F ab' ^f*^) ^ffilNXm^^ai^-V tr^ U -^«j^,ttmiijci& 
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ISITBtt. IPTGt:.fcSJft(*:^#Jc<fc»)^bfe^ll;^*&-'fbFab' \KW^m. 
EI7C«. ^^^fa^nfe^m^i^-- fbFab' tai^^^-^iCfitltC^x-riaT-fe-S 

o 

07Dii. mj>te^ig6^n;t^m;i^l9-'fbFab' fn;<*^i:fct;i^®^^g1t^<*:«:m 

u-ct#f>nfcF (ab') 2m^t:m.^mzyfs-irmx^^o 

ESCtt. F (ab*) 2^^-^^7iM-^^m\.'CV7.}\^-? ^ Ki^^&jl^b 
Tf#^nfcFab' ftT;<*?£Mitfi<j{c::^-ria-c^So 
laSDIi. ^^b{CJ:t?S^&l45^3r--;i/S& lo;e(:)-^bfcFab' m^^^^M^C 

EISEtt. ffi^fe^iS^tlfeFab' ini*:*MiC6«?(3^-r^T-&^o 

EI.BFtt. ^^liiSS^nfcFab' fiT;i*:&^«^^^raci&L/t^lcf#^n<5m 
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<&^b-e-L«)Sm4 0X®i:. B5IBm^&l^lllt-5S5©x|iJ:<fe^tfsb©T-fe 

iJtmis b M gG ltn;<*:$r«?!|{ci:5i:x E 1 ©^^Elt^f J:^ tc. Lj^ ( 
Ught chain. @t«) i:D^{i'n^^V^r5=- KiI2 2j:ii, H II (heavy chain, fi 

Fab' Jn;<*:i:{i. VH^^iJ J:tf CH 1 ^J^A^e.'EtS F ( t t) 
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mtm^titcF & h' mishit. +^tcit-i,z:^m-r^nm^T^yfmmm^'^ 

.Fab' ini$.-^iKmi:m'^-r^nimtvn^m:iij^xfVhmmzw^vx\,^^ 
mm^^tsT ^ y^m^mt. Fab' tni^<Dum^tz{^hm(Dc^mmizitua^ 

m&<Dmtii:i±x$>tntji<mzmm^titi:i>-^^ ^©igctti~5 ot-fesc 
^:3!)^^!?^bv^o i^tz. ^mTiymmmf^(o^m\iT^>^mmi&(Dm'b^izum. 

Fab* mmz. mn\^T ^ ^mm^^^tsT K ymmtitima-r ^:^mzm 

5fett>®r^-f x'-:&fflV\T;t?»;p<^— IfiiS^S^S (PGR) ^^oZtlzXKt 

ii^t:^m-t ^j^m^-^n ^n^(DX'. ztiiz^t)mm$£.m^ntzm^ms^^i^m 

^mmxmi^^ Fab' taf*:}*. ^Mi^T I J ^^S^^tfT ^ ^ ^ge3«J®f^ 

j!jP^n-CV>:5C h{CSD;iT. ^m,'^,*±9— fb^ tvT v^?>o Fab' 
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tt. ;i/^>{Z*3VNt> 5 5 6 nmtM^liaiR (^;i/i(R^^|gl9 3 , 0 0 0 

Handbook of Fluorescent Probes and Research Chemicals, 5th Edition HOLEC 
ULAR PROBES, INC. ,1992 S#M-r 5 C fcibs-C ^ 

MLTtt. e§;ii^?&. ^>tcsi=^. i^^tauR^ i98 

ln;{*:cD'>X7^^' >^»cDSH»lcj^^-rsc:i:Asjff^ l^<^ Fab' tn;<*:cD CH 
25 ±sa©%m^iafe^i:Fab* *n<*:h ^i®^. Si^StCct (3 ^ C 
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^Ztifiikf^Ll^o Z(Dt^. Fab' in;<*:cDT ^ y ^^aA^^-r^ S HS^® 
^ K«^) ^ZRm^(Dmmmts Fab* titf*:OT$: y ^^8*^:^^2,8 H*^ 

m^^l^-'fb F a b ' trC**: (J-:;LTs ?^^t4cZ)^^^sS^m;^15)— (bF 

fbF ab' tjii^h<Dm.'^mm\^. ^^{c«M.r*itifflor^ibt§f*:{ri§j|f 
V—mW.j^'m^^n^^om^it. Pharmalyte (rvi^-^A 7r;i/V 
:r p tf ^ ^ ;H2 ;i/ n - X ^ ^ ^ e, {c j^AD L T J: V ^ o 



14 



wo 01/61351 



PCT/JPOO/00903 



o 

£ic:^-7;:^^*»e,^t). rtS**Sr~-g>£/mgJgs ^SA^ISt^/imigJ^tx ^^i^Wi-^ 

#6jESE^g^<*o«!S-^«je. m.mt^i^com^'^^^. m\.^^m.n.mbmno>mmm 

if ^ $f M (cffl V ^ ^ d i: ^ ^ o 

7.^^r=^>^'r>i^V:<—^CSQ 3 0 OPC) ^SFiStCfflVA?) C iiibsT- ^ So 

6*- Di6iij^b-rft e>nfc7^-^ {zs-:3i>-c. x^tz 
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* ^ ^m;^ ^-fb ^ S C i: AST- § ^ 46. S!l^*«f^T afe § tamo 

±ML?t:Shimura K*Jj:t5 Karger BLOT^isST'ffl V^ ^>n-5 F a b ' 

c:i:*^qJtg-e{i3&ii,>*s. it^m^cofzisblz^m-r^F ah' ifii=^o)mm m 

fc*So-r> Shimura KiJJ:^^ Karger BLO:?^i£-e{^> «iJ^?*^T-fe SUtl^©^ 

^mmzm^^xit. tfii^(D^&6^^tiiizm\^^^^m^(Dmitmm.mmf^i^-'ft 

?HH^Xi^fit?^?^{c^smi©^at;^^{i. F8Lh' tfii^<DVHmt$,. CHI 
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• .1 



SijSBFdffijfie^tCiJl^Ts HulBCH l^W.(OTK Ym^mT ^ jm^m^zi- 
ab' mi^^mj&^i^^m^m4<DT.mt. mu^mmt-^^^Fsih' 

# b «c V ^ X 7^ ^ > Ig^rt fflfe^ ^ i^^ $ -e- S m 6 ® a: *^tf 
15 ^-r^So 

^ 1 ©X^i^3 45V^T, Fab' J^t^^OVH^f^. CH1^J|E> iJjlUffgCHl 
BB^J*n-K-rSFdtljg<E^^lt#^-r;5;^^K:tt4tCftiJIEtt^<s C»JA.«. lit 

20 •r3^Ct>*.s JrCM-eift^^r^jSbfe^s Antibodies : A Laboratory M 

anual. Chapter 6, Cold Spring Harbor Laboratory, Cold Spring Harbor, N 

Y. i988izBdm(Dijmizm\^x. ^n-±)umi$^^mmm o^^ro}'—^ 

) ^mUL. ^KD'^y' ^n-±}\^^i^^mmmti'^s m^lt. BloMagmRNA 
purification kit (PerSeptivett)® 7*0 h u— ;U{Cti£oT^mRN A^feJifttB UT 

25 . COmRNA^ffll>T 1 *01c D NA^-^J^^-r^ (0'J^{^^ T-^i^^/^ yT 

c D N a-^^s^Xt^a • r^x^tii-Mizmmir^h^it 
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o l^tiF dUite^^glffl® D N A r ^ >r v-:S:ffil\T «J ^ ^— 

(PGR) *firac:i:{Ccfcf)Fd^«e^$f#Sc:i:*sT-^So Z(DFdm 

t^-^mi^ iCmm (OmmmMmn (sequences of Proteins of Immun 
ological Interest 5th ed., Public Health Service, NIH, Washington DC, 19 
91) ^^%iZir^Ztifi-e^%o CH l«i^©C*^{cB!|gg-r5gfJ^{CL 

V— CDiafttcti^ Hoogenboom HR et al. (Nucleic Acids Res 1991 Aug 11; 
19(15):4133-7) , Kang AS et al. (Methods (San Diego) (1991), 2(2), 111 - 
18) ^(Z)^«XSJt?£r## -r ^ C i: ^ o 

LTtts m^\^. v«i7;^, "yyV. f7'^^^^(D%(Difimm'(:^ i/i1^(D^^ 

18 
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tl^X^m^tl^&iiLWmff^i^m^nU^ (site-specific mutagenesis) ifimm 

Risg-efe^o ^^nmm^mmmm^<Dy5mzmLxit. m^^t. sambrook e 

t al., Molecular Cloning : A Laboratory Manual 2nd Edition, 15.2- 15.113, 
Cold Spring Harbor Press, Cold Spring Harbor, NY, 19895fe##fc:-r S 3 

SK^'J f:: tilt fi<J ^ mSiH?'J ^ * -r ^ 7* ^ ^ V - o T . l^tgsiH^ij {c i3 ^ T 
±moyT^ KS^WTS: {ffiliitzT'^ H»<&W-r^T^ y 

^sol^■r^^^^Sfflq^Hg-e$)-^>o ^^.Ts.ymnmth'at. ^ui^>as. t 
>'N*';>^s. u-(i^>m&. 'rvD^>>>^». -ir'j>^». 
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. ffiV^^Fab' };t(*:ASs h J: S HfSS 1 6 2 #13^;^^^ 

15 ^>^S^W-r^F ab' m^*:T-^oT^ C cDT;^/^ v ^>?^S&>'::^7"'1' > 

Rg{c:fcVN-c(i. h©#-^rt{t{c:d;^Hm^ 1 6 2 

20 I gGJA<*:*^©F ab' Jnf*:-^. t: h I g GJA<**3^0D F a b ' irL<*:*^^(:f ^ 

ifi. V-yi7^>^i!)mt3i^i)(DX$>^Xi>. c:tt?>o}ni*:*^<z>Fab' ini*:}** 
hcom^iti^izji^Hmf^i 6 2#^3r;^/^^^f^>aa^Wb■cv^So c:^ 

-e^ iD^-^^y hCDU^mfiZji^Kmi 6 2m<D-r ~ ym^&hit. Fab* tJii*: 
25 ©HIi {Fdm) Ci5tt-S 1 6 2#gCD7'^ y^^S^S(*b. Z(D 1 6 2#{± 
N Elvin A Kabat{:iefc.Sx Sequences of Proteins of Immunological Interest 
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(Paperback 5th edition (September 1992)) {c|3i£cD;&^^{;*':5^^T!lt^^#^ 
^ ym^&(D{iLm^M^t^o ^:fc> Fab* tn.i^(Di]-f^y h(Dm^nifiZ 

Fab' Jn;#:©L^$:n- -SLfliife^ti. S 1 ©X^{c*5t^-r F d^it 
l3^l^cDNA^-a■fi£U^ c DNA^i^M^ UT Ll^igfe^^giffl D N A r 

«r ^ T . F d mm^i'mMm DNAy^-c^—th mj^^'T-mmm d n a r ^ ^ 

-^mmLs c DNA^^^^ LTP CR^fTX«.t<.>o 

{c:bTf#e>nfcLM3ie^{3*5{ts. cLmm(DT< h-m^m^ i ymnm (r 

'fe— o^. >^m<TK Ka^^^T^: K-rs:3 h'Xc 

ab' ^i^tK iJ^'^y h ©S-^rt(tli cfc S Lli^ 1 5 7#. Lti^ 1 6 1 #. L 
»S*-r-5Fab' tai^^T'fe^C i:*s$F* t <x 3©5';j^-'^^^t:>^»®{i>75: < 
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si(D<k^iZ^ Sambrook et al.. Molecular Cloning : A Laboratory Manual 2 
nd Edition, 15.2- 15.113, Cold Spring Harbor Press, Cold Spring Harbor, 
NY, 1989$r##tc:1-:5C:i:AST'^i)o Sfc. CH immcDm-^iimmiZ. CL 

•o^i^T.^-^ y^^<T^ vm^^mTx jmmmi.zmm-r^c-Lmmmimy 
ciojiatzL-cM^nfeL ta^gfe^^ h ±iB® aj^'ig f d mse^^ ^ >; > * - 

^SBS^iJ^^trt* LTjii^^-H-S;ittiJ:»5> PSaiG^*s|B^ nr|g:fec&^ Fab* 
tn;<*:^^MedF$rf#5C: tA^T'^^o ct t)i¥b<Ji> Ltiaie^> afcf^Fdl^it 

K-t^^-^&fl^^ >;i7-lg»SB5^!j#lllfflC!>DNA7-^^' V 

— P C R J; 0 #S C ^ A^-f t *o 

±IB^?>||3®x^{z^<||4®x^{C45l^T> SuHB3St^Fab' ^jtit^^J^jifS 

^mmi:.hx. Fab* tjii^(D-Lm<Dc^mizm^ir:Si^^izmm{^T K ^mm 
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tiit>%^ :k.mm (SOLR,JM109,XLl-BlueMRF' ,BL21(DE3),HB2151)x ^S^Mn >'^5=- 
• T^utf;:^ (Bacillus brevis) mM«a■r^i^*>^ mm^^cD 
SBJBS (HBIOU CHOJ^fg. COS «fflj|g. COP-5 . . C127. 3T3$aiJ3a%) S^ti'^CIi: 
AS'r^i>o ^^MJiai: LT(i. Fab' tn.i^t^^m^t\,\z<\^^t^i^s ^^^^ 

«J;VNo 0KteJ^<*:®ig||{Zcl:D^0^tlfe^«jiSl^-ibFab' m^*:^ 

nm^m^^xmmsk^mm-^^^ism. ^^«sfM^**feSo jsm^tifc^«ii^ 
la-'fbFab' uTJi> m^its mM>t'^^^m.nmM'^^^mm\. 
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■ 1 

iz^i-^x. 'Lm<Dc^mizmmLx^n^T ^ y^mmmti^tsTi y'mmn-b^^ 
m(D c^n^izmm i^xmmi^T ^ ^ ^^ssr^tf ^ y ^iByij*s^]K^ s j: ^ t 

iSlNT^ Fab' JrD<*:®VH^^. CHimi^. iiXXfUCK imm(DCM1^iz 

m^vhrniKDm-^izm-^Ltjii^M^x^-f >mm^^tsT ^ yiise^j^n- k-t 

20 ^ F d^jtfE^$*i#tL. ^2 0Xfi(Z*jVNT. HugBF dlIiii<E^<DmJHeC H 1 

3c^Fdtljte^^ff So 
CCD^ 1 ©XM:fecfc V^ 2 (7)X^{i. ±$^(Dm^^Jl^m^miZ^^m 1 
25 iii;^bfe{3*5i:fS^l®x|i^^t>-^2cDX^i^|5)^{3ff^^ii5?)ST*t§o ^:fes 
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^3®X|i{3*^V^T. Fab' in;<*:0 L M ^ - h'T -5 LIMtI^^ $:^#^-r S 
<Z)x^^ciE«®:^^Si:|SI«^3LT^#-Sc:^As-e§^o ^fc^ L^ise^li. 

m 1 ®S!iia:&^k:*5{:t-&^4(0XS{cgB«©7^^fc|5imK:ff a c tA^-eg^^o ^ 

m5(DX^^::4bH^T{i^ ±l33fe^FdmiS{K^^i:. ±^^miiH^hm»^^ 

o 
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ix±xE-<;t jtiE^x^fi^j^r^ ji^mmj: urn 2 <Dmi^:^mx'it. f d mm 

10 ■r^t)*,> ^lOXSilbT. Fab* ifiii^(DVKmm. CHl^^. 

z(DF dmm^j-thmmBi'i'ii^^m^mtiiJi^m-cmm^'^s Fab* tni^iis^ 

15 M3t^^$r?#^o ZZX'. Fdmmin^i^. ±xe©3ie^X^fi<j^?S{3 J; 1 

:^mtmmiz{.xm^ziiib^X'^^<, Fdm38e^*j:r;^L^iaieT^^^Rigg 

-JMSia^'JSr^T. CI® 'J >*-^giE?iJi:Fd^jie^i5«tt;fLmjH£^&^ 

25 >m&cDm.(DiifmtjLi^m'b. m^^x.^6^^mizx^mi(DBi^:^miim 
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xMm.^r^^m^&^^tsr^jjm&mti^mt^xoiz^^v. s.o, tuts 

Fab' tn;#:^3Kitfe^tCiJf>SifigBCH l^t^®^^ KS^^ST' ^ ^ 
:3-h"r?)=3 K>®^t>^< i:sb-o5&. >&l^< T ^ h'SI^^WT^y 

Fab' m.i^%MmB.i^^. LmcDc^mizmrnvzum^T^ ym 
m&^^tiT^^^mm^iifimm'r^x'DiziiLmv. #m^4^^l•-^Fab' mf*:^3Eg 

ige^S^T^ ^iBfm^4ft-%-Fab' m<*:^3Ki8fi^{::*Jt:t2.. CHl^JltCDT 

{4f^^•#e^^^F a b' f/C<*:^3®jg^£^^f#-Cti J: <. Fab* trti^^^^itfE^CCiJ 

^mm^^mL. aJt^Fab' mi^^m^Bil'^mx. ^aJc^Fab' ^i$-^M 
mt^^oiZSSC^i,. <^m44N--^aSt|gFab' t^;#:fg3lJt^E^*^f-C*>cfcl^o 
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^cC^Js m3c7)xa{cis^^•C> Fab' mi*:^3Eiae^{CiJtt^ C L^^©T ^ 
^4 0X^(3^,H^T^i. ^ 3 ^DX^i^C*5l,^T^#^tLfei^«mt#e$t^ F a b ' 

S«:^tfT=:y^BB^J*sff$^^nfc. ^miJ^lSj-'fbFab' iJt<*;<&?#2>o Z(Dt 

-YbFab' tn;**:^ffim-rS:?&S{cliL-r(±^ ±l2®3Se^X!^fi<j^^(z«fcS|| 
15 l®i^it;5-S{Cj3lt^^5CDX^{CsS«6CD;&?£i:|5l«t:fe?>o 

^5 ®xa{::*^l^-r(i^ ^4cDxaTf#^nfc^m;;^iS-'fbF a b ' ttf^^tzij 

■r3&t>^x *■r^ ^lf?)XSi:LTs ^ICDFab' }n;i*:<D C H 1 ^tli. 
25 tfT5: Kr^CH 1 3tiS^^. l^^lCDFab' iKi^(DChW^ 
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A3feffl^^T 1 :*^^C DNA$:-^fiEL> dCD c D N ASril^i; LT CH 1 ^^$r* 

*^tf^^^^— K-r^*®T'fen(^«i; <. CH im^(Dfy^zi—h'-r^^<DX' 

CH l^i^iiVH^^^n- H1-5ffe>®-C*J:i^o ^fc^ CHl^J^i:li> 
H-r^sb^tf^s CH l«^i:VH^^i:t:>i^^J^i:Sr:3— h-f 
^sb®'e^fe,ct^^o «t*>\ VH^t^*;J;t5t>i^fSi^{c:gitT{i-e®'i>:fe< i:*» — 
gp$rZJ- n{^cl:v^o CH imsKOC^JStCl^Jgf ^ap^tciiAt--2.T 

||l®xg{3i3(:fSCLjie?{i. ±tB®CH 1 jt1£^*#S©h|aJ^{c*fc 
{iS'JlZ. ^^□-:^;i/m{$5feMJja^flSe^Jl5C7)mRNA^ffl(.^T-^fi)c^nfc 1 
2|5:|gcDNA^&»SilLT^ C LitlH^^SIfflr^'i' ^-:Srffl^,^TP C R<£tTO 

±i3©m l<^)x®(c^<m2®xmT-ti^ BUB3CH liife^^c43^^■c. CHi 
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• I* 

• 

i5;VNT-> ^3®Xg{343l^T. BulBaJC^ C H 1 3tfe^^£$fJ|S^^-C-tO»r U C H 

{C||L■r^±#{c:^J|^(i;5;V^:65. Ummmili.Xit. mx.it. Bamm. Bgll^^ 

||4©X^{Zi^V^t. ^2©Fab* m-t^^cDVH^^^&u— K^^S VH3afK^ 

c:T'^2®Fab' JiT;i*®VHatfi^^VL3Se^{*. 0»Jx.«s ^2 ©Fab' 
ln;i*:*5*3fe-r^J/L-t*:CDmRNA^ffl(,>r 1 c D N A L> dOcDNA 
tLXY H tSige^ DNAr^'i'-x'-:te<fcyfVL igfe^^glffl D N 
AT-^-r v—^&mt^-rPCRSr^Jf^CfcKiJ: t)f#*Ci:3?)S-et^o 'feiJs ^2® 
Fab' ifimt. 1 CDF ab' irCi^i® *® i:^'^-:? 

X'&fD. ^IcDFab' Jn(*:*s vj; x I g G}n;{*i-efe J: ^^o Mi^^ ^2® 
Fab' ln;<*;ASB&^t--5i!j<^M(ix ^l©Fab' Sli*:©*;® iiM^fc-^-C ^^T^fe 
m—X^-oX^b^i^o m^it, S2©Fab' m.i^ifit.h 1 sGffii$^X'ibK>. m 
l©Fab' JrC^^^^svi/;:^ I gG^^;^*:T-$)oT4)ct^^o 

m4(Dx.mizm<m5cDJLmizin,^xit. ±nimi^^^>^. ±i5CLjte^. 
±iBVH3i<s^. ii:iiu±mvLMBi^^mm^m^ji^mx'mmi.. &^Fab 

mecDnimtLX. BulBE&^Fab' J/Lf^^HaiS^^. BuHBFab' J/Ci*:® 

(zefeigL. ?s«t4{>j--%-esz:'^Fab' mi^^mm^'^'^m^^o ii6©xs{cij{:)-s 
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(Dc^iBizmmi.xhmt(Di^^izm-^Lrjt\,^i^xy'^ >m&^^tiT ^ ^ mm 
iz^^m 1 0)mm:&mz^if^m5<Dr.mizmm<Dy3m.tmmx}b^o 

CD*g^Cg|LTtt. ±sd,(DmBi^T.^&0^miZj:.^mi(Dm^:^miZ:iSl:^:bm6 

i^x^m^T 5, mm&^'stsT K ymm^iiii'mm-r ^ iz^ic^Ltci^^ c l 

•r55ct>-^s jife^x^^fitj^^{Cct^^5(Z)Mi^;^^fc^'VNrii. ^icxiiic 
*5I.>T. mi ©Fab' jAi^CDCH 1^^. ^Jctt/^^C H 1 ^J^<7) CjfeSgil^Jg 
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ft#CLii{E^S:?#'2)o fl4©Xg{c:i5{^SeJ(^l±. ±iB03®e^X^6tJ^^l^ 
J:^^ 1 ®^5g?5?£{3*J{:t?,^4CDX?i{::HB«!4(7):^?fei:|5l^CfT^c:t*s-t-^^ 

^utr, l|5©xai:bTs m2®Fab' 1a<*:©VH^J^&I3- Kt" ^ VH 
^>:l^T♦m7 0X@^C4b'V^■t. BUIBMSm^-^aJC^Fab' l?ii4;^31iHE^T-?i 
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a • 



iz^^mi<Dmm:^mz:^i-^:bm5(DT.mizt^wi(D:^mtmm-c:&^o 

^(Dmmmi,zm.M^n^^(DX'itfj:\.^o tii^. mmmiz:iii.^x. 5t<s^x^6<]^ 

^{CM U"r4$(c:iH^a)^Cl*^*)CD{iSambrook et al., Molecvdar Cloning : A La 
boratory Manual 2nd Edition, Cold Spring Harbor Press, Cold Spring Ha 
rbor, NY. 1989(CtJ£ofco ^fc. #tZ. iB^CD:fel^SSl!l^Stt^?g^i»^^tt* 

PGR : Tnv^^ — (3te^ti*i^* ) 

BAP : bacterial alkaline phosphatase 

IPTG : isopropyl->^-D-thiogalactopyranoside 

25 PBS : phosphate buffered saline 

B S A : bovine serum albumin 
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JIS [X63Ag8] t^KU Ji^b >/^U n— ;^^fflV^■riMISg4-a■^^fV^. ^^D-:^>^ 

b h T';!/^ T 1 T^y^ h >; :ri>>jc^-r-& I g-G lJ/c<*:^Miti1-^vw 

**^BioMag fflRNA purification kit (PerSeptive) (Dyu h 3— ;K3tZ£^ T 

f^^-^=7^^%±m ^fflV^Tl*mcDNA?fe■&J^L}feo Kabat^> (Sequences of P 
roteins of Immunological Interest 5th ed.. Public Health Service, NIH.Wa 
shington DC, 1991) b;t ql^^l^ (V^tlc) ii^SI^^ (C^t«) CD*^ 
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TT^v^i'—xmm^sB (PC R) ^ff'-^ifeo cctn y^p^-^-mtizit, Hoog 

enboora HE e> (Nucleic Acids Res 1991 Aug 11; 19(15) :4133-7). ^^tl^'Kang AS 
^ (Methods (San Diego) (1991), 2(2), ill -18) CD3S:gt<£##{:: Lfco 

Lx^m^^^fcisb. mm (um). (Lm) t'biz^nmm^-^tsxoiz 
-i^- (fetTtdi^t-Fsr^'fv-) ^isti-u Lmi&Bi^mmmDNAy^-( 

■^-tl^X. 5* my^-f^- (WTt^f K ap p e r 5 7*^>f v—) i5J;t>' 

3* wr^-f x'- (JUT{3^f^-rK 3 - 1 r^-r V-) ^tathufco 

^s-TK^iJ (Se^UMl) ^Wt-Ssfe)©^fflV^. FdtlSIS^^gaifflcDS' 

-< v-t?*SF 3r^>f JiiLTtC^-rB£3?U (@23?!]#-^2) -S^feCD* 

ffiO^ 3' {B!!SraU^ SttC^fcttG. MttA^fcttC. R{iA$fc{±G, W(iA 

F 5 - 1 7-^ ^ V— (@E^J:Sf-^ 1 ) : 

5' SAGGTSMARCTGCAGSAGTCWGG 3' 
FSy^^-r- (ie^JS^ 2 ) : 

5 ' GCGTCATCTAGAACAACCACAATCCCTGGGCACA 3 ' 

TtC^^SB^iJ (SB?iJ#-^3) $:W•r^^)^DS:ffl^^^ LII3fie^#^ffl® 3 * {KlrT- 
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tiA, T, G, C. MfiA^fettC. D{±Ca^®mS. YiiCSfetiT. Hli 



5' CCAGWTSYGAGCTCSWBNTSACNCAGNMDYCH 3' 
K3— ir^-fv- (Ba^!j#-^4) : 
5' ACACTCATTCCTGTTGAAGCT 3' 
FCR<D^mts 9 4*C1^. 5 5"C1^^ 7 2'C 1 ^X' 3 0V--( ^ )vn-:>tz 

10 o pcR^> m^titcFdm. >*-tg»gB?'j. lb i^m) odnawtm-^ 

15 ^JT (25/24/1) xmrnLtzo cm^TE/N' 7 T — {Z^M b^S^ 

J:bT. Fdl^£D5' ^l!|{::SfiI-^^'r L|i® 3 ' ffliJtcNot I-y-'T h^mar^ 

5 7 2 -0 2. 2 S-y-'T ofco 

m^otircPCRmmmf^^mm'^. Stn (20U per reaction) T-5 0»C{C-C4 
20 ^r^> Not I (40U per reaction) X3 T'CIZX A^^mxmiti^tzo zn^pCANT 

>^bfc (0 2 A^a:t5B#fiS)o pCANTAB5E:rvX^ K^i'^'— tt. C 
(3) ^jib h T^l/^T- 1 T>5^ h '>l7-S^>Fab^ ^K<^^m(Otz.^<DW^^^^ 



5 



Kapper 5 r 7 ^ V— (iB^iJS-^ 3 ) : 
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Jjtb h T)\^'y T 1 T >^ h y r$^> F a b ' JfCi^^^^jtfe^ ^pCANTABSE^-v 

' m^^WT'y'T.X H^. mS6©:^Jl®HB2151(T-^i^^A -77 )\^-^'!yT J'^^ ^ 
5^^'*ti^){Cff$SiE^bfco ;*:l!l®HB2151cD3>lf7^> hiBliafbfiExpression Mo 
dule/Recombinant Pharge Antbody System (Tv'S>-\'A >'7';i'Viy7='/'N*^:^5^ 

. 3 0°CT-3r-— ^N-— :^-r h-e-r >:^Pi^— i^3>Lfco ^bferinzn— -^HRP/An 
ti-E tag Conjugate(TV$^-ic A 7 r ;i'V$<'r>'N*'r :t5^^^1±i3)®rn hn— 
(rtJ^lN^D— — ij 7 hT^'j/Hr-r (colony lift assay) ^fT'5cl'>> th T^U^ t- 

i;-->i^UfcF a b' *ai*:^31»<&1g^fS3g^bTExpression Module/ 
Recombinant Pharge Antbody System (Tx^s^-^rA 7 r^UVi/'T/'?^ :^-7=' ^'ttS!^ 
)<Drn h=J— 2YT-AG^J|fe{C^?ib. 3 0 "CT'-^mMlg^ L:to 
Ml$#Lfcl^#T^^£ 1 OfSMcD2YT-AGt^ittelz;!in^. 3 0 °C-r-A600/()S. 0.5lc>5:S 

2YT-AI (^^;i/Z2— 100/z g/m 1 IT'^ ti^ U >s ImM IPTG&^tf) ^itfe 

TTS;- > F a b ' Jn;i$:^^tfJg«±?S$: 1 0 0 /zlfflV^. v-f^u^^^-r 
^-h^mmiS^«f7-u— h^UT. bh T>>1':7 7' 1 h y r5^> (*;i/b: 
:^^A-y/\-tf3t->^Al±i!i) ^H^Ybb. HRP/Anti-E tag Conjugate(Tvi^ -v^ A 
7 7';uve^T/W2|-v^^7;a:^)©rp h3— ELI S A^Srff V^^5^b h 
7';u:7 T 1 T>5=- h U :7-iy>F a b' tAi^nrnm^:^^ ';-->iI^bfeo 

U— ^>i^{c J; t)^#^p>nfctn;b h TJUy^ 1T>^\' 'J:7's^>Fab' 
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ijii^mmmj^ozr^x^ KDNA^jttmux m&mm^^miz^ mi5©:^]^®xL 

10-GOLD(Stratagene^t^O(cffJSte^^bfco iab h TJVyT 1 T>5=- h U ri/> 
Fab' Jn;<*:^3^3tfe^T-Jf$KlKjfeLfcXL10-GOLD{iEpicurian Coli XLIO-Gold 
ultracompetent Cells (St^atagenettS?)(c:^^£l^. tfii^MBlr^^mT ^ 
-CDDNA ($*?10ng) *rg^L. 3 0 ^H|j!K*{3]K{l Lfco ^^CIn-C 4 2 'Ct: 
3 0#f^ MS^frofe^. MYt^m (NZT ^ > 1 0 g-^ ^S:n:^;:^5g. ig^b 

=1— :J^20mM : s pH7.5: 1 'J h ?) ) 9 0 0/iL«r»D^> 3 T-CT'i^ 
mP^MMigilUfco 5 IT > 1^5^ U >^^tt LB 1*5^^16 ( h U 7* 

h > 1 0 ^^aidr;^ 5 ^Yb:^ h 'J -i? A 5 gs 1 5 g C P H 7 D : 1 

^3EgqrHg:&2|-— r> U-T^^- >i^7 U— A (ORF) $:^o■rl^/to S/t^ 
^nfetitt h T'^l/^r 1T>^ h ';-ri/>Fab* CT;i*^^3Kit^K^(i. Fdm 
jg^E^ (VH$I^*5J:VCH l^^®ite^) *3J:yfL»3ie^ (VLfP.J^iJJ: 

(5) s^MMamffCb: h lT>^h ■;7-:^>Fab* fctijccpfjlag ^iti 

M 

JAi*:^^2SL^ iftt^L^co ■tti:tDib. RPAS Purification Module (7'v'^>i'A 
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U-->^Lfcln;b h 7';i/7 1 T>5^ h U > F a b * tjl^%m.^ 
e^*^tf;^jP®HB2151«Blia**J^t). ^-n d::i-:^*&vn. Expression Module/ 
Recombinant Pharge Antbody System (T^S^-VA y t i/TJ'^-^ -^^^^Wi 

Mtg«b}ttg«rS^ 1 0^SS®2YT-AGJgJfelCilDA> 3 O°CT-A600*s, O.StC^fc^S 

2YT-AI J§ite{C!S®bT^ 3 0 "C-Ci^^MSm* bfco 

si-easiJb^'fbbr. ±?i«:m'5^ o.45um®7^'>ii/^— -i^mM 

bfcfetx pH$:7(c|^^bT^ t&#±?»i:bfco 

tfJ$il±rS^tixE-tagT7 -5^ -r A3&{gffl bs 5nil/^Oglt3li-C:<3 v 

^ft©i5lc?t/N-';/7r- (Binding buffer) 25ffll (5inl/^©Mi^) ifeMb 
-C. ^n^*:^•^*J^Cl^lg«J:^»^^t^albs ^N-©?gtt}/^-v:7T-(Elution buffe 
r) 1 Om 1 {CT:*;J^ffigimtn;t: h TlT>f=- h U ri>'>F a b * *h#;<& 

mm (5ial/^®^M) ^ii-fco ^titlbfeCtth ^'^U^r 1 h »; 7-5^>F 

ab* tnM^\z.. fz1z.^\Z^ 4»W>''^'y 7 t —(Neutralization buffer) <£^ttS>'^* 
^^-(Elution buffer) (c^bX 1 0^®1S*^^T^ ■t'fnbfco yik±<DX.olz 

^mm^n-otzo ^m^tirzm.\i b t^i^^t h ri^>F ab ' ijt^ 

X PBS>'^';/7 7'— linl{::^Pbr-80«Clc^i^b:t:o 

(6) :kmmmtiim.\:i v 7)vyT ';:7-->>Fab' tKP^cD'^itm.m 

lb 
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KT-fe^^K (^ly^jL^-yu-y^nm) 1 mg^5 o%T-fe h ';;i/0 

. 6ml{c^g?Ls 10, OOOrpm. 5 ^^5g/C'^^^^Tl^. tkM^^.^l. 

ffli^D V h^7:7:^^A (^V-0DS-80Ts. il^4.6min. :g^25cm) izi^i-f. 3 
0^K(3iDfe-3T2 5~55%® T'-fehr^h 'j ;i/CD^]egJ^4ugB^)!)^{:>-T^ai 
2 8 0 nmcqSJlX^r^^^-t-^CiiT-^^iB^fTofco l^-^ ^ 

^^L. 5 4 3 nm{c:43^:^S^>'HS^^^^87,000i:LTP&>tJK«'J^{CJ;oT-^ 

T^^1f>iSI'fh Lto Tti^iDibs h T 1 h U rs/>F a b ' m 

( 1 0 0 >w 1 ) 1 OfSmoO.lMU >^>'^^;;7 7'-. 5 mM EDTAA 0 
(pH7.0) T-ISSRL. ■x'-f^DZ2> (P^^^SSOOOOffl) (^U^JtTttiS!) T 

T 1 h y ri^yF a b' Jjti*:2 0 0/z 1 {C^LT 1 0 0 mM^ 7* h 

X 2 1 {C^gi^bT. 2 0 0 ul(O0AH^)>m^^^^yT—. 5 mM EDTAA 0 
(pH7.5) -e 151^1.^5© ^^Tofco 
2 5n mol(D7^ h 5^ 5^;i/P — ^ > - 5 - 3— YT^z^ 5. K U:^^. v — 
7 5 At lOO.lMU 5mM (EDTAA>) (pH7.5)) ^SQ^> 
ImM ^;u*r hJc^^vi/T'?. > (':>-:«J^'r7^;^'{'tt^) ^5/zllin;i. 3 7-C 

h Tv'l'^r lT>5^h'jrix>Fab' Jn;#:h?g^Lx S&mT— ^S^&^-ti-fc: 
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o I^Jl^^M<^it. Sephadex G-25 (T'^S/'-VA 7 t J\/'7->TJ'^'{ •^t'r-C'^tW T'x 

Fab* (m^^mi^^iz^y)mf^^nx\.^^tcisb. urm^t=.J^^)—^ 

hUrs^>Fab' t/ii^cDm^lt. 5 4 3 nm{C:fe{:f5t;H!S^0^t!(<£87,OOOi: 

( 7 ) M3fe^m^mj^Mm^icift{c j: ^gpffl 

SO.OSmra^ :^g0.375mm^ 2 7 c inCD@^|?S^ 'J * ^^Fi' U — (i^— 

^Mdft^ta^ff-otco ^-^ br^ U — SPharmalyte3-10 (Tx'i^-V'A 7t;Ux'S/ 

(SigmattM. JiLTHPMCiiBS. «^?iS0.125%)s N,N,N' ,N' -t^ h ^ ^ > 
i^T5:> (TEMEDs 7T;i'Vi>7'/W2rv^i7^±!^. <£^tfM14*I(* 
?^T'?ifcLfe^. -:^^m^^^Jat h 7 t 1 7'>^ h U T^S^ > F a b ' 
in;i*?fe2 X lOE-8 M^triii5f4S<*M^Ri@J: tJi^EE^- 3 0#P^^AUfe 

o 

mMNaOH^ffl^^. 13.5KV (5 0 OV/cm) ®mjE<& 1 0^r^93?^bfc^x 1^ DSEE 

o :^^fe^®JSi!j^ttT;nJ>-i':r>b— tf— (^«;/^ x'>1±M^ Laser Module 4 
88) Jg[:g4 8 8 nm^ffllK 7 .'N>j7S^>^*jr^^;; h{z{i4 8 8 nm^ 
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(8) ggfeit#Mfl<3^Wa{3J:S^mi^^fel-W:<DmTF 

'CT;t«. h CDS-^<>l-t:t{r J; -SHMm 1 6 2 #(>DN(T^.'^^ ^>)^D 

N 1 6 2 DJ^c^lBm<£ffl^.^•2>J^'^*s^2.o -r^Jii:>t>. i:3 J'i h (Dm^Hi:^^^ J: 

' ta-t^^fe TH-N 16 2 DSf^Fab* iiii^j (D^oiZML. Z<Dtn,i^^^mir 
Sit^E^^rH-N 1 6 2 Dgfe^Fab* Jn;<*:^^itfc^j© J; ^ lc«-r«^*sfe 

So 

DNAr^^^-^ U-C{±. lilT©tgMSB^iJ*^r-r-SF 5- 1 r^-f V- (IB 
^'J^{c:*j(tSiS5iJ#^5 ) iJctU^H-N 162D-BamHI r^-f v— (mm 

. RfiA^fctiG. WttA^jttiT^&Tj^-To 
F 5 - 1 :7-^ ^ -x'- (ia?!j## 5 ) : 

5' SAGGTSMARCTGCAGSAGTCWGG 3' 
H-N162D-BamHir-7'i'x'— (BB?!l#^6) : 

5' GCTG6ACAGGGATCCAGAGTCCCAGGTCACTGT 3' 
cti^®:7'^i' x' — ^ffluT. (2) T-ff^nfcJjit h T;i/:7r 1 TV^^ h <; 
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^-f 'y— >LfeMi^S:x (2) T-ffl^^fe^»®^lPIbpCANTAB5Er^X ^ 

K3-2r^^■x'->£fflV^TPCR^^f^^s Sfil. Not I®^J^P^^ffl V^T?^ 
<bL:t^. pCANTABSET-^;^^ K^^^— IC^-r^— $^3>b. H-N16 2D 

F 5 - 2 7-^ -f V— (SB^iJS-^ 7 ) : 

5' CATGTGAACTGACTGGGCCCAGCCGGCCATGGCCGAGGTCCAGCTGCAGCAGTCAGG 3' 
K3-2y^^ V- 8 ) : 

5' CCACGATTCTGCGGCCGCACACTCATTCCTGnGAAGCTCTTTGTAAT 3' 

- ^ :i^> :^^Jit^izm.mt ^mcoy'^ :^ l^^mHihX. H-N 1 6 2D&gSFa 

-tffcLTtts iS-^jg (fidelity) ©^^V^Py^obest:4^ 'J if (^igjltttgi) ^ 

SlCDJg^J^-ir— ;v^M;^b-r. H-N l 6 2 DgJf^F a b ' lAi*:<&^m^-a-> 1^ 
m<*:S7'7^-7^^-5t7^A{CJ:Di(SS^Ls H-N 1 6 2DaiC'^Fab' iaitiCD 

±83CD:???Str J:t)fiil^^tLfc. H-N 1 6 2 DBl^F a b v Ut<*:©C H 
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AKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWDSGSLSSGVHTFPAVLQSDLYTLSSSVTVPS 
STWPSETVTCNVAHPASSTKVDKKI VPRDCGCSR 

itwvi\)CQcsK(Dmmz^\-r^c^t^m<oiyx'T^ >m&r'$)^o vprdcgcsr 

H-N 1 6 2 DK^S^Jf OHU<Z)F ab' mmzHl-} :bmm<D^^(Dmf'i 
(SE?'ja{C*Jft§iBya#-^l 0) {±K-lT<3Di::fcOt:S>-2>o 

akttppsvyplapgsaaqtnsmvtlgclvkgyfpepvtvtwnsgslssgvhtfpavlqsdlytlsssvtvps 
stwpsetvtcnvahpasstkvdkkivprdcgcsr 

±m2^(Dmm^tm-t^ts h-n 1 6 2 D£&fg<&tf oHtiOFab' mmz 
ti^^^^ v<Dmm-^niz^^nmm 1 e 2#©t;^>'^^:^>^» (ti^^ 

*sto*^So Sfc. 5^IIJ£f?5{3i3H>T«. H-N 1 6 2 DSt^F ab' fJttJitriJtt 

^CH imm.o:>c^mz.m^-t^^^(DW.n (vprdcgcsr) h-n 1 6 2D 

^^^n o m(D¥ eih' }n^tilc*j{:f S C H 1 ^i^cD C*i^(c:|^g^t-^^^©SB^J 
(VPRDCGCSR) i:|5)— ^:^o■rv^:&o 

(8 ) ■t:t#f>nfeH-N 16 2 DaJf^F ab' (6 ) (ZHailiO:^^^ 

l^lttCUTs -7^ h^^^;UD— y ~ >- 5 -3— KT-tr^ ^ K (^W^i-7 — r 
n-r>^ttti) •cm^:^fS6UT. -:^^^^^iSSFab' m<*:*f^fco C©-^ 
^m:)tMfStFab* faf*^. (7) i:|al<i{3 bT-<';/ ^TVttSSJ^-^' 1^^ 
mr;ic«j^gP/ACE5510^fflCAT:9-g| • ^iim^fTc feo ^©Hg^^S 4 C^-To 
lll4>{)^^t)*^Scl;o{3. -^^m:>fef«^ti;^cH-Nl 6 2Da5t^^Fab' iJt 
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i*:<g:=^r^l^^ 'J -S^^ift L;^c^-&tt^ ^mmm2 QtO-f^fiai^— o®;fc:§!&l^— 

^ifimt>ti. i\k(D^-^izitmmmiz\^-^tmt>nti:iP':>rzo zmt. h-ni 
(10) mm^T^^mnmt:^tsT^^mmti<DMm 

(8) nm^ntzH-'N 1 6 2DS(|gFab' ffti*:® L^® C^feJgfcPg^bT 

^tsT ^ ^mm^^rnxmoDN Ay^ ^ •^-^mf\^x. ±m(DH-is! i e 2 d 

1 6 2DaSc^Fab' tfii^^^m-r^^Bi^ OUT. i^^t3J:»). <^m<4^f-^H 
-N 1 6 2 De$j^F a b' ^.i^mmmB:^ ^^M) ^^fco DNA^^^V— h 
UTti. ±ifeCDF 5 - 1 r^-f -7— (iH?!J#^5). F 5 -27*^ -TV— (gE^iJ 
#-^7). i5J:m:i.Ttc^-rK 3 + 5 RP Sr^-f v— (iE?«JM 1 1) 

K3 + 5RPSr^^ (Be?iJ#^ 11): 

5' GGTGATCGGCCCCCGAGGCCGGTCTACTTGGTCGACTTGGTCGACTAGGTCTA6AAGGACGTGAA 
CACTCATTCCT6TTGAAGCTC 3' 

?grS't4<t#H-N 1 6 2Dafe^Fab* tn.i^.^Mj&B'^^s $«JPM^T'feS S 
fil. Sfil *Jj:t>" Mot I «:«VnT, m^tLtz^. ^ V^l^glBJST-^ >^ 

? (pCANTABSE ^^^(.5. h'^'^^—m) iZ^ ^ 3 >^n^K ^ 

«i4{^#H-Nl 6 2Defc^Fab' ln;{*:^^^ie^?S:S:^tf ^3^^^^ ^ -^ft 

c:®^3K^t^^5^-^. :*:J®® HB2151 {zjl^^fej^bfeo ±aBi:Pl«{c bttn; 
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H-N 1 6 2D35t^Fab' tn.Pfi^m^^^(Di^mmm^mm>Lrzo i^L^i^i^m 
^C:J3^^T^i^ tJ^iJ ^ ^— Ifi: bXfix M-^B. (fidelity) ®^SV^ Pyrobest 5}?>;p< 

m.tBM^fif:i^mm hb215i (Dmm7.^-)v^iiu:K\^x. htmc^m\zmm 
K^xmn^T X jmB^m^^tsT ^ jmrnnifimw^titzn-n i e 2De5t^F 

ab' (WT. Jyi^{c<t»). mm'&n-^n-f^ l e 2D£S$f^Fab' Jjii*:^ 
±l3®:^ifilCcfc0fii^^nfe. ^^mt^f^f^H-N 1 6 2 DSc^Fa b' ifm<D 
^{c43ttSiB^JS-^l 2) ^JitTlci^-To 

ADAAPTVSIFPPSSEQLTSGGASWCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLT 
LTKDEYERHNSYTCEATHKTSTSP I TKSFNRNECSRPSRPSRPSRPSRP 

CKOBB^JlCibH^Tx C*SS3{I!J (a<H!l) ® SRPSRPSRPSRPSRP ©iB^Uis, C 

^ttT^y^iS^jT-^So CKDiE^Jfi. SRP3&l>BB?iJ**5[lll^?)ilbfc*)CDt? 
fet). R (t;1/^->) >b^#«f4T$ y^^ST-^^o ^fc> SRPSRPSRPSR 
PSRP ®ga^'J&l^ < ^:9-<Z)i3?'J{iJ-X.T© J; d T-fe D ^ 

ADAAFTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLT 
LTKDEYERHNSYTCEATHKTSTSPITKSFNRNEC 

dCDSa^ytt. CLMil6®iS^'J (iB^iJS^13) T-a^So 
(11) fe^1t-^<j:g>M^^tfc:^^tf^ 'J-I^mj^mm?acffijtc • ^tti 

(8) T-^f e>nfc> H-N 1 6 2 DfiJl^Fab* 6t«:* (6) (ciB«e©;5^Si: 
^«|{c:bTs 7^ h^^^;i/0-^5 >- 5 -3— KT-tr^ 5 K (^l/=^a.^-r 

^♦isS£^«;^±D— fbF ab' tfi^^n^m^i^^^). ~15. (10) -C-f#^ixfc 
^^St4<t#H-N 1 6 2 DBJj^Fab' LT (6) Cie«i®^^i: 
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m\i.m-^^tit^m^mmmM}^i^-it Fab' tai^^inq^-SsJ^^A^^ S )o 

— fbFab' ^ti^ti. ^uzi^y- \ 0 (:9-ia:^^S10,000) 

^MS L feMi 1 1 iQ7»c(c^^ U fco 

MilliQ7K$:AD;tT^fi?^. v-f 0:3 >- 1 0 (^ilj:^^«10,000) (^V^T 
MilliQ*{C?g^bfeo 

^^^mmM-^L. yM^?§rti:^fiOPhrmalyte3-10 (Tvsy-V'A :7z;i/vs>r^^ 

Fab' *n;^*:M{ZMbT^,. TOfC bTS:Jf&*^TV^^3S^t'&^*:^BJ5£^•a•fco 

^^te^fffi^mj^t^-lbFab' Jit(*:€rfflV>fcjl-a-®iS^?fe^5C^U iSfmt* 
3&*f>J-^^iXfcm^#fgg^«j^J^-'fbF a b ' lJ^^$^fflV^;ti^-&<^>^^^^I2i 6 iZTjk 
To (115 {34bHNTtts ^lfi^rH^*^^2 2^CD;^^:&t^— <^;t>s, 2 0^~25^® 
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\,^(D^zni.X. ^6{3*3^,^Ttt^ ^mmmifi2 2'$^it75:(D:k^U\^-^ 

^^UTIPTG (isopropyl-^-D-thiogalactopyranoside) ^i^m^-^ ^ Z t.lZJi 
f^tKii-^mmi-^o mi Bit. d^Jjicf^i^^tcj: fj^Dfe^^^s^cD^m^^J^—fb 
Fab' fcTC{*i&^xt-o Z(Dmm}^^~itF a.h' tn.m±. T y i3 ^ h.m 

ab' iai^&^fo ^^*iit^ti7t^«ji^i^— fbFab* mi:lA;I^fcA»'?>'EtS 

m:^^fe^x ^mji^i^—fb F a b ' tfiii?^-^m^-r^:r.i^^^ibxm.^m^^-ti:.m 
8 A-G^cfcd {375:50 ^7 A~Di:0 8 A'-G«:tbletU-CH^^A*'5:J;d(3. tte 
*Ji^fT®1^ttj;5^{is ^^/^tSl-fb F a b ' ln#:^f#5^T-®x|iAS|^^fC^< 
^Si^T^^c i:*s^3A^5o cn{::fi^x.T^ ±xEbfcJ:o {::t!ejl5ttifRc7)ltJ±j:^^t' 
fi. PJ^^m-efe5}nIg®^m;^^:^«;^lSj-<bFab' ^A.<*;<Z)^m,'^*^i£^^il 

;i^lSj->fbF ab' Jnii*:^f#-2>ST-®X@*s|S^-C^«3, «!l^M^-efe-5}Jii^CD« 
mj^il^mj^lQ-'fbFab' fc^;{t:©^mJ;^*si£l^*i^■C'«)-:JT^,^ 



48 



PCT/JPOO/00903 



49 



wo 01/61351 PCT/JPOO/00903 



2. BulBT-^y^ga^iJ*^. HuiB^mj^^J^-^bFab* tfii^(Dhm(DC^^izm 
6. HugB^m^^i^-'/bFab' ^Wifi. 

Fab' Ja<*:®VH^^. CH1^J^> iJ^t/fg^CH 1 C^Sgt^l^^ b 
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Buiaajl^Fab* m<*:^3^age^$:> fuHELm® C^SSstCl^^ LT^^m't*/' 5: 

y^^s^^tfT^ y^@e^j*^5^^a^ Setae at'^u^ -(^mi4fri-#a!t^-F ab' 

fbFab' tfii^^m^msoDJimiL. 
mtzm 5 (Dj:mvm^tifc^mj^i^-<b Fab' tn.mzin-^:Bhmii(Di^^iz 

7. Bui3^«;Sl^-'fbFab' 

Fab' iKi^cDVH^m. cuimm. :io^vfmcHimm<DCMmizmmh 

-h*-rs=» K>©ii>*c< i:s^-o<£:, s>'y^7^-< >5£:P^<7'^ KS#'^W7' 5: y ^ 
iulBFab' Jai*i©LI|>fei3— K f ^ LMSfE^^filtt-r -Sm 3 ©xmi;> 
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8. mmmmf^i^-itF ah' m.i^i^. 

Fab' ifii^cDVKmi^. cHi^i^. ^^rfmcH imm(DCMmizmmL 

mt^F dmm&'PtmBELmsk^^t^mm.^^ntMmx'mm^'^s Fab* 
tuiBFab' m<*!^3ijge^^, mmLm<Dcmti^izm^vx^'miiT i ym 
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9 . mEmnj^i^—^t Fab' ftxi*:**. 

10 ^i®Fab' ifii^cDCH imm. ^j:xj^mciiimm(Dc^m\zmmvi^m 

e^i:. ^^lOFab* iTt^*:® C L^^^in— K-T-S C Litfe^^ ^«l#t"r S 
HUlECH lige^lc43V>Tx CH im^CDTK K»^WT ^ ^ II— K 

20 ^2©Fab' tn,i^(DVnmm^::i—h'-r^VU^^^t. ^m2cDFab' 

3ilRrig35ct^^r-JS)^U OJj^Fab' m<*^3EgiiedFS:?#^^5®X^i:. 
ttfgBE&^Fab' in;^*:^^5SiKT&. aalBC L^iicDC5|53Sg{r|5|!|}g bT?^«tt 
25 y^aS^^tfT-^ y^iE^iJ>65^3Eit--?>J;dCa5f'^L. ^^mi4M#c&^ F a 

b' m^^^3^3te^?&f#S^6(Z)Xgi;, 
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1 0 . mismmj^i^-<t Fab* tfii^ifi. 

mi©Fab* m.i^(DCHimiS.. :fecfcV^CH 1 m^©C*Sg{CK!ISL.LfH 
^^l^DFab* i5t<*:©CLM^&zi- Kt-5CL5tfi^i:^jl#t-r5 

mtEChmm'f-^s mmcLmmocmmzmmvxnmi^TK^mmm^'^ 

m2©Fab' {Jxi^iOVH^M^^-h-r^VH^fi^i:. ^m2®Fab' 

ffiH3jSe^»fM-s tuHBi^«ttft#C Liters HulBV H 51^^43 J: T>-HtiBBVL 
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tuHBi^mt^f^-^Sf^ Fab' tK^^^MB^i^x-m^mm^mmmm m^ti 
miBm 7 (Dumx-m^nTzmmf^i^-it Fab' m.mz:jrH^^'Lmii(Di^'^iz 
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^1 
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IEI2A 



P|ic rbs signal 



stop rbs signal 



Fd chain 



Etag amber codon 
gene 3 



IEI2B 




EooAl(3646) 
Han (3607) 



Sea 1(505) 



I ECOO109 1 (7) 
Aat«(65) 



Draw (4109) 
88aAi(4T09) 
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10 



15 20 25 

f^thmm (^) 



40 
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100 



Si 




15 20 25 

^la^rB^ (^) 



30 



35 40 
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SEQUENCE LISTING 



<110> Laboratory of Molecular Biophotonics 



5 



<120> Method for quantitative detection of antigen 



<130> FPOO-0008-00 



10 



<140> 



<141> 

<160> 13 

15 <170> Patentln Ver. 2.1 

<210> 1 
<211> 23 
<212> DNA 
20 <213> Artificial Sequence 

<220> 

<223> Primer 
25 <400> 1 

saggtsmarc tgcagsagtc wgg 23 
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<210> 2 
<211> 34 
5 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 

10 

<400> 2 

gcgtcatcta gaacaaccac aatccctggg caca 34 

15 <2I0> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

20 <220> 

<223> Primer 

<400> 3 

ccagwtsyga gctcsvbnts acncagnmdy ch 32 

25 
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<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

acactcattc ctgttgaagc t 21 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 5 



saggtsmarc tgcagsagtc vgg 



23 



<210> 6 



<211> 33 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 6 

gctggacagg gatccagagt cccaggtcac tgt 33 

<210> 7 
<211> 57 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 
<400> 7 

catgtgaact gactgggccc agccggccat ggccgaggtc cagctgcagc agtcagg 57 

<210> 8 
<211> 48 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 8 

ccacgattct gcggccgcac actcattcct gttgaagctc tttgtaat 48 

<210> 9 
<211> 106 
<212> PRT 
<213> Mouse 

<400> 9 

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala 
15 10 15 

Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr 
20 25 30 

Phe Pro Glu Pro Val Thr Val Thr Trp Asp Ser Gly Ser Leu Ser Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu 
50 55 60 
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Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val 
65 70 75 80 

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys 
85 90 95 

lie Val Pro Arg Asp Cys Gly Cys Ser Arg 
100 105 



<210> 10 
<211> 106 
<212> PRT 
<213> Mouse 

<400> 10 

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala 
15 10 15 

Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr 
20 25 30 

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu 
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50 55 60 

Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val 
65 70 75 80 

5 

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys 
85 90 95 

lie Val Pro Arg Asp Cys Gly Cys Ser Arg 
10 100 105 



<210> 11 
<211> 86 
15 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 

20 

<400> 11 

ggtgatcggc ccccgaggcc ggtctacttg gtcgacttgg tcgactaggt ctagaaggac 60 
gtgaacactc attcctgttg aagctc 86 

25 

<210> 12 
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<211> 121 
<212> PRT 
<213> Mouse 



5 <400> 12 

Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu Gin 
15 10 15 

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr 
10 20 25 30 

Pro Lys Asp He Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg Gin 
35 40 45 

15 Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr 
50 55 60 

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg 
65 70 75 80 

20 

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro 
85 90 95 

He Thr Lys Ser Phe Asn Arg Asn Glu Cys Ser Arg Pro Ser Arg Pro 
25 100 105 110 
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Ser Arg Pro Ser Arg Pro Ser Arg Pro 
115 120 



<210> 13 
<211> 106 

<212> PRT 
<213> Mouse 

<400> 13 

Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu Gin 
15 10 15 

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr 
20 25 30 

Pro Lys Asp He Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg Gin 
35 40 45 

Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr 
50 55 60 

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg 
65 70 75 80 

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro 
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85 90 95 

He Thr Lys Ser Phe Asn Arg Asn Glu Cys 
100 105 
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